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Interpretation of Quantum Mechanics and Karl Popper’s Three Worlds
Abstract
Base on the view of material monism, this paper explains how quantum mechanics describes the
objectivity of the microscopic world. It points out that the challenge posed by the Copenhagen
interpretation to the fundamental problem of philosophy is not essential, due to its adoption of the wavepacket collapse hypothesis which is non-unique to implement repeatable measurement. Therefore, the
conclusion that matter and consciousness are inseparable is not rigorous either from scientific or from
philosophical perspective. With regard to Karl Popper's philosophy of "three worlds", our quantum theory
of measurement describes how the multiple observers probe into the micro system to obtain the
objective knowledge about the microworld with objective quantum measurements, thus gives an
ontological interpretation to the objective knowledge world (World 3) of Popper:the material world (World
1) interacts with the materialized carrier of spiritual perception world (World 2), forming the correlations
or entanglements between the two worlds. These correspond to all mental perception including the
subjective world. Here, the objective part, which can be defined by the objective quantum measurement,
constitutes the objective knowledge world (World 3) of micro system. As the objective knowledge world
emerges, the information flows from the material world to the subjective object. The direction of
information flow defines the materialized carrier of spiritual perception, that is different from the usual
material world.
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1
Challenge posed by the Copenhagen
interpretation to the fundamental problem of
philosophy
In the historical development of modern philosophy,
whether there is an objective world independent of consciousness is regarded by many as the fundamental problem
of philosophy. Although no census has been reached among
scholars of different schools and times, both philosophers and
scientists have shown an enduring interest in this metaphysical inquiry. In 1886, Friedrich Engels first pointed out in
Ludwig Feuerbach and the End of Classical German Philosophy [1] that the fundamental problem of philosophy is the
relationship between thinking and being, and whether matter
or knowledge is primary. The dialectical materialist of Marx
and Engels maintains that matter is primary while knowledge
is secondary, and knowledge is the reflection of the living
object on the objective material world. This means that the
basis of dialectical materialism is the acknowledgment of the
existence of an objective world independent of knowledge.
In fact, most of the mainstream scientists represented by
Albert Einstein also contend that belief in an external world

independent of the perceiving subject is the basis of all natural science [2]. To researchers of natural sciences, the existence of an objective world is natural, which is consistent with
the materialism of classical philosophy. However, after the
establishment of quantum mechanics, the Copenhagen school
represented by Niels Bohr proposed the Copenhagen interpretation of quantum mechanics, which poses a new philosophical challenge to the relationship between matter and
consciousness [3–10]. They argue that the use of classical
measuring instruments by the classical cognitive subject to
observe the microscopic world inevitably causes the
wave-packet collapse of quantum mechanics [11] ①. It is thus
derived that it is the knowledge of human (observer) that
creates the microscopic world and that particle attribution is
not an objective reality. Therefore, electrons become particles
due to subjective measurement, and knowledge and the material world are inseparable. In view of this, some even claim
that the moon does not actually exist until it is observed [12,13].
The Copenhagen interpretation proposed by Bohr et al. is
based on a dualistic core idea: the description of the microscopic world by quantum mechanics must be supplemented
by an external classical world which does not conform to
quantum mechanics, which causes the wave-packet collapse.

______________________________________
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① The matter wave of electrons distributed in different space points will collapse locally to a space region or a specific point, producing the localized attributes
of particles with definite spatial positions.
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However, Albert Einstein and Erwin Schrodinger did not
agree with the Copenhagen school and insisted on the monism [13,14]. Over the past 20 to 30 years, Steven Weinberg,
David J. Griffith, and Murray Gell-Mann also held that the
micro system and its entire exteriors including instruments
and observers must conform to the unitary evolution of
quantum mechanics, without introducing classical instruments that do not conform to quantum mechanics, and the
subjective consciousness finally leads to the wave-packet
collapse [15–21]. Following this direction, research on the
quantum theory of measurement [22–31] has been highly productive over the past 80 years, basically shaking the basis of
the Copenhagen school’s argument and maintaining the
―dignity‖ of quantum mechanics as material monism.
With regard to whether the Copenhagen interpretation
poses a real philosophical challenge to the relationship between matter and knowledge since the early 1990s, the author
has conducted systematic research from the fundamental
problem of quantum mechanics [32–37]. The research basically
sheds light on what the objectivity of the measurement results
of the microworld (microscopic objectivity) means [38,39] and
why the cognitive subject must have the macroscopic properties essential for obtaining classical probabilistic observations (classical system–instrument correlation). The research
supports the views of Einstein, Schrodinger, Weinberg, Griffith, and Gell-Mann. By citing specific but universally true
examples, we have demonstrated how to correctly describe
the measurement process of quantum mechanics under the
framework of its sure unitarity without introducing the
wave-packet collapse. In particular, we have examined the
quantum Zeno effect experiments that claim to verify the
wave-packet collapse, and have designed our own experiments to test the theoretical prediction—critical measurement
time—of quantum theory of measurement beyond the Copenhagen interpretation [34–37], thus experimentally denying
the subjective assertion that consciousness determines the
attributes of microscopic objects.
The conclusions of our research are logically aligned with
Karl Popper’s philosophy of ―three worlds‖ from both scientific and philosophical perspective [40–44]. This paper elaborates on the relationship between our research on quantum
theory of measurement and Karl Popper’s philosophy, and
tries to understand Karl Popper’s World 3 (objective
knowledge world) based on the modern theory of quantum
mechanics.
The analysis in this paper is based on the quantum theory of
measurement and its experiments free from the wave-packet
collapse, and is an extension of the many-worlds interpretation [45–50] and quantum Darwinism [22–24]. Philosophically,
our theory describes the objectivity of the material world with
material monism. We divide the material world in the cosmos
into two parts: the micro system (S) to be studied and the
macroscopic external world (E) including the observer, both
of which are collectively called World 1. The special interaction between S and E induces an unidirectional information
flow with equal energy from S to E, resulting in a
non-destructive measurement of E to S without energy

exchange. The macroscopic nature of E means that it has
multiple components each measuring an attribute of S and
generates the same result, which means that the E including
observers forms the objective knowledge of S. The objectivity of S is thus determined. The objectivity of the microworld
described by this material monism no longer relies on the
consciousness of the external cognitive subject in the Copenhagen interpretation.
This understanding of the objectivity of the microworld is
consistent with Karl Popper’s philosophical view: there is an
objective (ideological) knowledge world beyond the physical
world (World 1) and the subjective world (World 2). The
subjective world (World 2) is not a representation of objective knowledge. The interaction between the microscopic
material world (World 1') and the materialized carrier of
World 2 (World 2') produces World 2 composed of various
preceptions, and such interaction can be expressed as the
quantum correlations (entanglements) between the microscopic world and the carrier world, though such correlations
are uncertain [38]. Both World 1' and World 2' belong to the
material world (World 1).
It should be noted that such correlations can be understood
as the pre-measurement of the micro system by the carrier
matter on the micro system, and the result simply represents a
perception. All of the results will constitute a perception
world (Z). The objective part of Z is the objective knowledge
world (World 3) of the micro system in our theory, and the
non-objective part is the subjective world (World 2) in Karl
Popper’s philosophy (Figure 1). Therefore, we clearly define
what the objective knowledge of the microworld means
through the quantum theory of measurement.

Figure 1

Frame of Popper’s three worlds

The interaction between the microscopic World 1' and the subjective Object
2' (the materialized carrier of World 2) produces world of mental perception.
The world of objective knowledge (World 3) in the world of mental perception can be determined by the objective measurement of World 1 by the
subjective object, and its physical basis is derived from the objective and
strict definition of quantum measurement. The microscopic World 1' and
the subjective Object 2' belong to World 1.
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Our interpretation of quantum in Karl Popper’s objective
knowledge world above does not rely on the wave-packet
collapse hypothesis, a fact that in turn predicts that the microscopic attributes described by the wave function are objective. We may regard the objective knowledge world as a
medium that connects World 1' and World 2 through
knowledge evolution, and its existence results in a one-way
information flow from World 1' to the materialized carrier of
World 2 (Figure 2).

Figure 2

Relationship between Popper’s three worlds

The direction of the information flow defines the materialized carrier of
World 2.

2 Philosophical interpretation of objectivity
through quantum theory of measurement
The discussions and debates on the philosophical problem
of quantum mechanics usually focus on whether the wave
function is ontological and whether it can represent a physical
reality. However, since Max Born offered an probabilistic
interpretation of the wave function [6,7], the wave function has
been regarded as a mathematical tool for inferring observations rather than an objective physical reality. Thus, the wave
function is only epistemological. Albert Einstein believed
that the framework of quantum mechanics is epistemological
and can be eventually derived from an ultimate underlying
quantum ontology which should describe physical realities.
In fact, historically there are three interpretations of quantum
mechanics concerning its development towards ontology.
(1) The Copenhagen interpretation [3,4,8]. Bohr's interpretation of the wave function is also epistemological, but he
approached it in a way different from Einstein, and his interpretation denied the objectivity of the microscopic world.
Bohr argued that quantum mechanics cannot describe microscopic attributes independently and that its description of
the microscopic world must depend on an external classical
world which includes classical instruments not conforming to
unitarity. Shortly thereafter, John von Neumann introduced
the wave-packet collapse [11] and offered a mathematically
precise description of the ambiguous, Bohr-style Copenhagen
interpretation: the sure reliance of the micro system on classical instruments can be mathematically expressed as the
wave-packet collapse, which interrupts the unitary evolution
of the wave function, and measurement terminates the wave
function in an eigenstate of ontology. It should be noted that
John von Neumann employed material monism when he tried
to describe instrumentation unitarily through quantum

mechanics. However, neither his material monism nor ontology was thorough, which led to the von Neumann chain
proposed by Wegener: At the end of the chain, the final observation requires subjective consciousness that triggers the
―system + instrumentation chain‖ wave-packet collapse [11].
(2) David Bohm’s hidden variable interpretation [51,52].
Bohm contended that the probabilistic description given by
the wave function in the epistemological sense essentially
ignores the existence of hidden variables in the micro system.
The inability to distinguish the underlying quantum states
subdivided by hidden variables confines the observer to only
a rough description of the micro system. This rough observation results in a probabilistic description by the wave
function. It should be emphasized that the hidden variable
interpretation does not care about subjective probability or
objective probability, and a refined wave function is only
regarded as a distribution function of the hidden variable.
(3) H. Everett’s many-worlds interpretation [45–50]. In 1955,
Everett proposed relative state, a realist wave function of the
universe, and described a whole including the micro system
and all its external elements. With a given basis vector, the
wave function of the universe is a multi-body superposition
state in which each branch corresponds to a microscopic state
defined by an external element (such as observer, setting, and
instrument), and it is thus ontological. The observer in the
branch recognizes the state and the instrument in the branch
measures the state. The many-worlds interpretation does not
introduce any hypothesis other than quantum mechanics, and
it can prove that observers in different branches cannot
communicate with each other [46,47]. This logical proof is not
metaphysical, just as how quark-based quantum chromodynamics (QCD) can disprove the existence of free quarks
based on quark confinement and asymptotics. The
many-worlds interpretation is widely used in quantum cosmology because, within the framework of monism, it can
explain why quantum gravity can return to the classical
general relativity, without the wave-packet collapse of an
external classical observer.
These three interpretations of quantum mechanics were
weighed differently and had different fates. Bohm’s hidden
variable interpretation was rejected by Bell’s inequality experiment. The wave-packet collapse in the Copenhagen interpretation has been criticized by the physics community and
even the philosophical community over the years for its
swinging between monism and dualism, especially for its
misleading assertion that spirit and matter are inseparable. In
fact, Karl Popper seriously questioned the wave-packet collapse in The Logic of Scientific Discovery published in 1934 [41].
Karl Popper attributed the wave function interpretation to
conditional probability calculus based on distribution, arguing that the uncertain relation simply comes from the distribution of a group of particles in one experiment and has
nothing to do with the measurement, and thus no wavepacket collapse exists. He criticized that the interpretation of
classical probabilistic realization of any result as a kind of
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ontological wave-packet collapse causes more harm than
good [53,54].
In our quantum theory of measurement [38], the material
universe is divided into two parts: the studied system S and its
external world E. E may include the measuring instrument A,
observers Oj (j= 1, 2, …, N) and their environment. Regarding
the interpretation of wave function, we start from the
many-worlds theory and pay more attention to the studied
physical object: the entire material world composed of particles described by quantum mechanics. From the perspective
of contemporary philosophy, our interpretation of quantum
mechanics can be regarded as material monism or physical
monism, a view consistent with that of Weinberg et al. [13–17].
The environment and observers in the microworld studied
must also be described by the unitary evolution, and a
wave-packet collapse is not necessarily, as Bohr put it, caused
by a classical external world.
In our material monism model, both the micro system S
and its external world E conform to the unitary evolution [39].
The ideal measuring instrument A in the external world interacts with the system S to extract information from it, while
S does not exchange energy with A but change its own energy
state. The existence of A leads to the same classical correlation (correlation coefficients are the same relative to the same
basis vector) between S and different observers Oj (Figure 3).
This means that different observers obtain the same measurement result, which proves the objectivity of the measurement result (relative to a given mechanical quantity).

between S and Oj are formed after the degrees of freedom of
instrument A and other observers are reduced.
We further prove that guaranteeing the interaction (Hamiltonian V) essential for the formation of such classical correlations is non-destructive, which means that it does not change
the energy state of the system.
In the objective quantum theory of measurement, the instrument can also act as a tool for correcting measurement
results from different observers and aligning their measurements, just like a ruler essential for classical measurements.
Regardless of the states of S and A, the classical correlation
between Oi and Oj can be formed in the same way as the
formula above. Such correlation means that Oi and Oj can
compare their measurements of the micro system S and reach
a consensus.
The analysis above shows that, as material monism, our
theory abandons the subjective assumption of the
wave-packet collapse. Instead, it inherits and develops the
many-worlds interpretation. In developing the many-worlds
interpretation, we emphasize objective quantum measurements, the macroscopic nature of observer ensemble and its
specific requirements for dynamics coupling. It should be
noted that the discussion above especially emphasizes the
role of the measuring instrument. It provides the observer
with a knowledge tool to measure the micro system, selects
the basic attributes that can objectively exist in the micro
system, and serves as a knowledge bridge between the microscopic world and the cognitive subject. Therefore, to a
certain extent, the instrumentation is the key to building the
objective knowledge of the micro system.

3 Quantum theory basis for the objective
knowledge of microworld

Figure 3 Multiple observers lead to objective measurements of
microscopic system

Our analysis further suggests theoretically that the objectivity of the measurement result from different observers [38]
requires the formation of a multimodal GHZ state out of the
interaction,

where |On〉= ∏j=1N|Ojn〉 is the general state of the observers. An orthogonal internal state of each factor is not a necessary condition. However, the factorized structure under the
macroscopic limit (N approaches infinity) leads to an orthogonal general state |On〉 of observers associated with
each system state [32,33]. Therefore, the classical correlations

Karl Popper developed one of the greatest thoughts in the
20th century. He rationally divided the complex world of
human beings into the material world as World 1, the subjective world (World 2) relying on the cognitive subject, and
the objective knowledge world (World 3) as the product of
human cognition. Scientific theories belong to World 3. Karl
Popper’s philosophy fully embodies the realist view that he
held towards the world: a position that insists on recognizing
the external world (including knowledge) as an objective
reality. Karl Popper contends that realism is consistent with
not only science but also common sense, and subjectivism
that denies external existence is to be blamed for the stagnant
development of physics. Only by insisting on realism as a
guiding principle for scientific research, will the great development of physics be possible [54].
Regarding objective knowledge (World 3) as an objective
reality just like World 1 is Karl Popper’s view and position.
To him, World 1 includes matter, energy, and even living
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organisms, while World 2 includes thinking behaviors such as
mind, consciousness, feeling, and even fantasy. Although the
materialized carrier (World 2') of World 2 belongs to World 1,
World 1 cannot completely replace World 2. Although also
belonging to a spiritual perception world, World 3 is the
objective part of it, independent of individual consciousness
and fantasies. Human knowledge carried by books and libraries belongs to World 3, which is the consensus of mankind. World 3 is a fixed world that can be materialized,
inherited, and deciphered as an alien civilization based on
logical relationship. In contrast, World 2 is fluid and uncertain, with no rules to follow. Free will, for example, can
hardly be materialized. If we analogize this to our quantum
theory of measurement and take the uncertain perception as
the results from the entanglement formed by the interaction
between World 1' and World 2', the classical correlation confirmed by the environment is the objective knowledge.
Karl Popper’s rational division would be meaningless if
the subjective world (World 2) and the objective knowledge
world (World 3) are not philosophically differentiated in the
dematerialized domain of spiritual perception. To overcome
this philosophical challenge, Karl Popper put forward the
theory of knowledge evolution. When answering the philosophical question of how objective knowledge emerges, he
replaced traditional philosophical epistemology with scientific methodology and traced the emergence of human
knowledge from the evolution perspective. Different from the
traditional epistemological method that simply distinguishes
between subjective and objective, spirit and matter, Karl
Popper attributed the objective knowledge as a common
sense of human beings to spirit and feelings through the
intrinsic process of falsification and refutation and through
continuous trial and error by many, instead of simply corresponding spiritual feelings to the subjective world.
Karl Popper believed that, as a product of the long-term
evolution of human knowledge, objective knowledge also
follows Darwinian evolution. That is, organic matter is
evolved from inanimate matter, which then becomes life with
spirit and finally develops objective knowledge. This process
may vary greatly with individuals. However, the perception
that can correctly describe World 1 is retained as a common
sense through natural trial and error and comparison with the
external world, while the knowledge that deviates greatly
from the world is eliminated. The spiritual feeling that is
finally retained is acknowledged by different cognitive subjects and becomes objective knowledge. In analogy to our
quantum theory of measurement, multiple observers make
measurements independently to form objective knowledge of
the micro system, which is equivalent to multiple observations
(checks) of a steady microscopic object by the same observer
at different time sequences. According to the Wiener-Khinchin
theorem, the statistical average of steady-state ensemble is
equivalent to the time average of single system (Figure 4).
Therefore, evolution in the time domain and natural selection
in the space domain are consistent in this sense.

Figure 4 Wiener-Khinchin theorem stating equivalence of statistical average of steady-state ensemble and time average of single
system

Such division of three worlds and the description of the
generation and evolution of the objective knowledge world
(World 3) are completely consistent with the measurement
objectivity and quantum Darwinism in the quantum theory of
measurement. This is by no means a coincidence. It is a
fundamental problem of how to describe the generation of
knowledge in the microworld from the microscopic perspective and based on quantum mechanics, and how to philosophically prove the materialized existence of objective
knowledge from the perspective of basic physics. Furthermore, it inspires us to understand the physical meaning of the
wave function interpretation of quantum mechanics, deal
with measurements in quantum mechanics, and learn the
objectivity of basic attributes of the microworld.

4
Quantum evolution of the objective
knowledge of microworld
The many-worlds interpretation of quantum mechanics is
essentially ontological and is the starting point for our modern quantum theory of measurement. Measurement is usually
understood as the interaction between the instrument and the
measured system that produces classical correlations between
them, and provides generalized knowledge of the system by
instrumentation. However, both classical correlations and
quantum entanglements depend on the choice of basis vector,
which means the physical quantities reflecting the objectivity
of the micro system. However, microscopic attributes are
usually not preset. It appears today that the Stern-Gerlach
experiment (Figure 5) in 1922 measured the spin of silver
atoms by using bright spots on the negative (proposed in
1925). It seems that the experiment assumed the spin as an
objective attribute of particles (electrons), which, however,
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was not confirmed before the completion of the
Stern-Gerlach experiment. Since the orientation quantization
of atoms in the magnetic field was known before and the
angular momentum of the ground state orbit of the ground
state silver atoms was zero, the orientation could only be
realized through spin. This is how the attribute of spin was
revealed. Therefore, as an objectivity of electrons, spin is
evolved.

Figure 5 Stern-Gerlach experiment and objective properties of
electron spin

The evolution and emergence of the objectivity of the
micro system S is inseparable from the general discussion of
quantum objectivity—quantum Darwinism [22–24]. Different
from classical system attributes which are not affected by
measurements, the attributes of the micro system are not
known. Zurek et al. [22–24] contended that the objectivity of the
micro system cannot be preset. They believed different attributes can be compared and selected in the external environment including various observers, and those with the
②
greatest degrees of freedom in exchanging mutual information with the outside world represented the objectivity of
S. In our theory, the general environment E can be regarded
as being composed of N independent observers. S and E have
the most mutual information, which means that it establishes
the largest classical correlation with each observer independently. In other words, multiple observers obtain the same
measurement results and achieve an objective quantum
measurement of S [38]. As discussed before, when the objective measurement with the same result from multiple observers is equivalent to N measurements of the micro system
that evolves regularly in certain time sequences made by one
observer, an observer can obtain objective knowledge of the
microscopic world through multiple observations. This view
is completely consistent with Karl Popper’s vision of
knowledge evolution.
For one thing, both our quantum mechanics theory of objective measurement [32,33] and Karl Popper’s theory of
knowledge evolution [42] have to answer the chicken-and-egg
metaphysical problem. First, P is experimentally and empirically specified as an attribute of World 1, and the objectivity

of P is determined by multiple observers or through multiple
measurements by one observer. The objectivity of P is defined as the objectivity of measurements, and there is a
problem of logical self-consistency. Karl Popper proposed to
solve this logic loop through trial-and-error and falsification [43].
Physically, we first assume that S has the attribute P0 and then
check whether there is an objective measurement under the
basis vector of P0. If an deviation exists, P0 is corrected as P1,
P2,..., until P is got in the end. This approach is important to
the further development of the objective quantum theory of
measurement.
For another thing, our theory can offer a material monism
interpretation to Karl Popper’s philosophy of three worlds
based on objective pluralism. Relative to the microscopic
world S, the external carrier E including all observers is also
matter. Knowledge and perception of the microscopic world
S can be taken as complex correlations between S and E
produced by their interaction. A special interaction can result
in E's objective perception of S—the same microscopic attribute measured by different observers, and thus World 3
(objective knowledge) is produced. Concerning how to
choose the microscopic attribute to be studied, we need to
employ trial-and-error approach to falsification in a time
sequence as suggested by Karl Popper.
This trial-and-error approach to falsification is equivalent
to quantum Darwinism for steady-state ensembles. The microscopic attribute of the system S depends on the entire
external environment, which has redundant degrees of freedom and can be divided into several subsystems. Each subsystem Oj is equivalent to an observer, and the subsystems of
other observers make the mutual information between Oj and
S relative to the given basis vector be the eigenstate. The
corresponding observation quantity represents the basic attribute of the microscopic object.
To sum up, in the picture we describe, the microworld is a
physical reality, and so is the cognitive subject. To distinguish
two kinds of matter, we need to consider quantum decoherence and irreversibility: the direction of information flow
points to the cognitive subject from which cognitive function
is derived, and it is macroscopic irreversibility. In fact, we
may imagine that N independent observers Oj (j= 1, 2, …, N)
measure the system S together and observe an attribute of S
through their interactions with it. Due to the rapid random
variation of entanglement between S and Oj caused by unitary
evolution, the largest classical correction between each Oj
and S occurs at different time points (Figure 6a). Thus, subtle
differences between observers prevent them from obtaining
maximum information at the same time. Therefore, on average, the information shows asymmetry of cognition and
irreversible flow of cognition to the cognitive subject (Figure
6b), with low probability of simultaneous information
regression.

② Degree of freedom: an observable quantity, represented by a specified basis vector in quantum mechanics.
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Figure 6
cognition

Formation of unidirectional information flow and

(a) Rapid random variation of entanglement between system and observer
at different periods; (b) Direction of information flow defines cognitive
subject emerging cognitive function and shows asymmetry of cognition.

In addition, with the irreversible information flow, the
process of observing and measuring the microworld as an
open system to extract negative entropy, i.e., information, in a
pure state is thus an entropy increase process. This irreversibility arises from the macroscopic nature of the cognitive
subject. Objectivity requires macroscopically sufficient observers (N→∞), which results in decoherence of the quantum
system [29–32,55]. It has recently been claimed that the sixth
sense in human cognition is related to quantum entanglements which have existed in the life system for millions of
years. However, as cognitive subjects, human beings must be
macroscopic. It has been demonstrated [30] that the coherence
of macroscopic matter (quantum entanglement is a kind of
multipartite quantum coherence that can hardly survive)
completely disappears on the 10−23 time scale.

5 Conclusion: Combination of contemporary
philosophy and quantum mechanics in the
microworld
Based on specific scientific research on objective quantum
measurements, this paper discusses the interpretation of the
scientific connotation of the objective knowledge world
(World 3) in Karl Popper’s philosophy of three worlds based
on material monism. The author’s research has dual implications. ① For the interpretation of quantum mechanics, Karl

Popper’s research on the generation and evolution mechanism of the objective knowledge world inspires us to discover
the objectivity of the microworld through trial-and-error and
falsification from the evolutionary perspective and thus helps
us eliminate the dualist wave-packet collapse hypothesis
under the conceptual framework of quantum mechanics and
abandon the absurd conclusion that quantum mechanics
supports the theory of matter and consciousness being inseparable. ② From perspectives based on the philosophy of
science and considering the philosophical basis of Karl
Popper’s philosophy of three worlds, we offer a material
monism interpretation of the objective knowledge world of
the micro system through an analysis on the theory of objective quantum measurement. We emphasize that the materialized carrier is a necessary condition in World 3. This carrier
interacts with a part of World 1 to form uncertain entanglements or correlations that constitute a collection of spiritual
perception, in which the objective and non-objective (strictly
defined by quantum mechanics) parts form World 3 and
World 2, respectively. Information flows in the three worlds,
pointing to the carrier of the perception world, a particular
physical world.
The author’s research also shows that modern philosophy
and natural sciences are interdependent and mutually complementary rather than guiding and being guided. The argument that philosophy is useless in specific scientific research
is not only biased but also short-sighted. The disdain and
ignorance of epistemological and other issues raised by natural science research will render contemporary Chinese philosophy as a vague and general discipline and widen the gap
between China and the world in the philosophy of science. In
fact, for new philosophical concepts and ideas, modern science can provide falsifiable academic support based on specific theories and even scientific experiments. For
fundamental problems in natural sciences, contemporary
philosophy can provide scientists with alternative thinking
when they have no way out and help them solve the problems
fundamentally by providing a light at the end of the
tunnel [56–59].
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